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(57) [S»] 

3— h' 1 0#V\"— ^< MMS&OTX^ — 4 7/>h 
(12, 14) tiJS^tlS. ZL<D7,=?-)VZ1— Fttltt 

T&D. x&tfy<7)ffl#3;. y-0. 5 0^x^y+ 
0. 5 0ifiSnt(?)tab5. CWdttt. R*5=— 

FIG. 2 




( 2 ) 

I 

h##u &wmm?k* 5HtftWx%-e*o, &o*a 

n-H. 

< <tt> 5 %t*£c££4#»£T*is*s i tcta^x 10 

^->0o-H. 

0>tt< £t>2.1 5 0MPat*SutS»«tn«l* 
Jg3 Ha 

'>ft<tt)8 8XT»*ut4»fSttS«*«3Xtt 20 

tt chr^it*^ 1 7i m 5 i miz.mm<Dx?— 

2 <DVMfim%is& i o*a<©jgffl{c«se>nT9fiiE^ 1 coao 

[M$JR 8 ] m E* 2 oa«< 3 #71M 9 *<7) 7 >r 5 ;* 

7 Xte 8 tCfBiRECOX^— Jlo- Ho 
[ISsRJRl 0] ffllBX^-^ri-H^^itfr^WVcC 

^^•fn^uatcaBiRS^x^— ;i/=3— H„ 40 
[ffll#JRl 1] ffiE?* H^O. 0 4mm7iS 

jRJS 1 7S5 1 0 1 3HfcE«OX5=— 

Ho 

[23*^1 2] nflEX^—;!/?^ 5/ > h**<MIW>* 
(D^ftifr isi:E«^?- — Ho 

[0 0 0 1] 50 
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2 

x h v-cofifi?fi{ciSLfcx^-;ua- Kl:Pltst,OT 

a*. 

[0 0 0 2] 

^(*W5S<SISntl/>§. £CDiti^{*LN\ MP*, 5 
%7SS1 0 %OOetB^fiftWf#^(elongation at break) 

fe^^ii5f#^^n— H (high-elongat ion cord) tc&l^ 

xh7> HX5 1 — H (IP^, *»OXh7>K^ 
S/SD. &x h 7 > M^S^xf -;i^7 ^ 7 / > 
b/£3) ©:iT*^T, WrMO^im^t (degree of s 
pringy potential) T^*. #tf^fi£^T£W±W 
n- KSr»I^>S:AtCiiSl^O'&Jb^(degree of twist 
ing) (IP'S, ^Xh-ey^SfeT/hSW Zftv fc 

• X H^> Hco#14*#-t^OT, ifc, ift^fiSO'&to 
** (IP*, y*i X h \±y^tf'\^\t*z.t.ti i MQi=rt>l± 

ms^- Ht4x^x h w^&aassw s&v>. c 

7. 5%^b. #92. 57 1 jM4%C^TTP?t5o 
[0 0 0 3] 

-A3- HS««r 4 c t t**. 

^Wtlx!:^:x7X HT-^^tcgiS^-dr^x^ 
[0 0 0 4] 
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3 

snfcy^ dco*Jt»cDx^---;i/3 

3— - fi&tttf (elastic and plastic elongat 

ion)c!)«tsffrai/^;i/o*»fwmitt • ffltt#tf*#-r 

BfcBfrKWtt • SH4#tf(elastic and plastic elong 
ation at break) Tfct>*>. BfcWHdfKLT 

y-0. 5 O^x^y-h 0. 5 0 

X^X h7- O^tC&^T^Hg&X^— ;i/3 — K<B#tt 
■ffltt#tfytt3. 00%M4. 0 0%<^)ISii;S. 
So ItxJktfyttS 

y-0. 35^x^y + 0. 3 5 20* 

[0005] zz^mmznzmm wit 

tltt. £#tf(totaI elongat ion)rt*6«Sii#tf (structu 
ral elongation) £M5l0>;fcfcO<h LTSfl?£n;fcV>. 

n^^»(preforming)(7)je*-efeS. tBififrWi^t 
LT5l3I;fj5 ONewtonJ^Tv §1^5^ 2 ONewton 

3*tt#tftt7y^<DffiHU (a = EXe) 
lZ'&ob<DX&Q, ffltt{*tf(plasticelongation)te3 30 

[0 0 0 6] *»W<D«4H«Jg!B^*5liT. IffiW 

an 4 % <h ^ 5 * nnncur * a*, d n«»iE-r *a 

IBftiUTtt, *589Itt, '>&< it WteRtf 
*>hW\\ZX.y7, h7-S*»C8fflS-tt», 

[0007] £r&i$rr»tf. ep*>, »tt - mtt • 

[0 0 0 8] X^-;U3- Htt, i#iLT«?*)l<|»a6 50 
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4 

ou^;i/S«H*-r<b?s#tXspx? : -;U3 - K*«»sn* 

»2^3pL«tt. x^-~;U3-h # 
ffiiSiafijettS^rr^dt. EP^, *Lfc«9*aU;n 
(residual torsions) i^ScoKiES^fe 0 , W 

Wtt»^*5WSX H5>KX«7-f 5^>hoffiPB(fla 

re) r»«iai;nj 
T**. 3-K<7X d<&««<&ra®±<7>sfcj£tttt, 3- 

y^< y*>hizj&tim%&ftoz££tewm\zmti2n 
zctte. r^xcom— <Dy* y*> hfim&fftizmf 

Slffr^ (internal tensions) cD58£Jg(H d <hte$! 

[0 0 0 9] Xf»JI/3 - K(^)iftWi^©^«< 
X^-;i/3- K<D«litH^-^>«lig<7) fcGTC** d £ 
-#X5P-;U3-h'4>tc^^ ^ctlt^c 

tS^ffitTSX^-^3- K<Dt«igCOdt-C*S 0 d 

«t^o c<D*-y t >uwmte2^<D±fj:^m\z£Qm 

»*«jfift*l*d<k-C»*. tg^[^{C^-^>^lfiit 

^FfiafP-W^cox^-;!/^^ > hcod^r^T^o 
HP "6, (S^^X^-Jl/^^ 7/ > KPaKBBWatffffiU 
^co^BJHcx^x hv— #**«aT#S<h^3 dtTfe 

jRTZ>££\z<kr). Iktf. Xte. m\z%>tfz>y j ? 

h<Dm%&m%izmnv&z.£\ l z£om£xfcz>o m2 

LT(Z)7^ > hti, dn6*<jfi»LfcaS&»ffikl* 
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5 

£^Zttemo£-?bU^o ^M£LTtt3 + 9<0tfliS 

[0 0 10] X^-;H3-H^ / >^<ifc^l?S^^2 1 
5 OMP aSttiCtWJLK 

[0 0 11] MfttfO. 2XTfl!)X5 1 -^-H©B 10 
K»Stt*«C<d:t)l(E=i-K©gia?»S08 8XT*<5 
C£tW£U^ (#J*_te\ / >^<d: : b9 0%XH9 2 

[0012] ftw&Ts?— fco— m&2-D<nm.<D 

X5 1 -^7^7/>hT«1'^C(h^Tt^o fglCO 
Ifi 1 *K±OXf -;i/7^ 7 / > ^t)OT6 0 , % 
2 C0M^2*W±C0X5 1 -;U^^ > h COt) COT* 

s i 2 -;i^7 ^ 7 ^ > h 20 

^ / > h tt» i coffins tc 1$ o Sti £ nt c (og i co 

a^/^Satc:^Fga?n/i(unsaturated layer) SMLT^ 

2 + n : dh»4*EB»flF!B4 4 0 8 4 4 4§^S^TS 30 
ifi$n*fcOT, Sl0a^2*(O7>r7/>h«O 
-&*o£nt\ -eLTnfr4 2 75M4C03eiffl(Cfe^o 
1 +m : SlM©l*W7>r 7^>h*<37tLT« 
fiBU f ITS 2 CDl^)m*C07 7 / > 
mttZ>o C©»&mtt3 75S9©(eHK:**. 
2 +m : ?g 1 <£>,ffi<7X 2 0 ^Jo^nfe^ ^ 5 * > 

h^TtLTiftgL, *LT»2 0ffl©m*O7>f7 

fc, SlW2*©7>f7/>h#i*ftT?»5fc 40 
56, CC0ct^^:X^-;i/=3- F>ffi5gte=nACO^£, ^ 

[0 0 13] *Httfltt#tfK:iO*T, *WJUG>X3=~ 

taO (undulation) C <h (CJ: 9 »6tlS. CCO^ 
X^-;H3-H (nte2 7 1 jS5<£ieiZHfC&£) £'f#£C 
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[0 0 14] 

[0 0 15] iltt2 + 2^a-K 1 oafitsrsna 

T*5o ^lcOfflti2*C0, ffiO^fe^nt^t^f 

— ji^-r h i 2TM$nxt5 0, m 2 com* 2 

[0 0 16] i2^2 + 6<?)Xf-J^-K<«ill 0C0 
tSBTrSHT**. $10)aH2*O7f-;i'7^ 7^> 

hi2T«ifiJc$n, cne»7>r7^>h«ffis^ii: 
io^^ntt^o S2(?)fm6*a)xf-jL'7^7 

/>M4TMStl, un57^7^>Mi»l^ffl 

[0017] HI 3 te5gB3X^--;U:3 — K 1 0 CO, S'J<7)^ 
±<Dfeco^^{ci^^lc^$nTiiT, x? 1 — jun 

— HI OtC?[5I^7^fl!lV^Tt)X5 : —;U^^^^>h 1 6 

7 * hmizm'br*m&Bf&Tzfc&\zit*m<D¥y 

^^>o JftfflWtt«tLTOK^4*BI«FaiFlB5 0 2 0 3 
1 2^3¥tCM^;*nT^£iD<IH*tf>:7w' > h&2 

<£>0iJ£LTte, 8fcWWfflF»0 4 6 2 7 1 6 *f ^7*2*1 

dlS^I^ai^ / z>^0^«[lj»^9 5/ 1 6 8 1 6#K82i«S 

[0 0 18] H4tt2t?<0#£WMI 1 8W2 0 

IIJMPaX^N/mm 1 Tig£n£ 5l3B?fi$ RmtS 

^^A«tc-^jffli2$n§<triiiiPfi$n^o ffli9 2 ottffl 
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it. ^A+tJiRSft&M-ntf. 5%ct9*#<. en 

[0 0 19] tflififatf. #tt#tffttfffltt#t*DaEtt# 
««2 4H:/h£fclU«f (5 ONewtonJ^T) fctfcttUTffi 

•a. Ko«ift#Wi. '>a<tt)0. io 

tftelfll tiB2 £©pC£W©^(C:fe^TSg£U LT 

[0 0 2 0] #36g.K:J:t). M$97jftS/S. 'MXh 20 
tf5/f9mm/l 8mmOSdD!$7f- ;Un — h* 2 x 
0. 3 3 + 6 X 0. 3 3MOfftt}l5;t!5S^ 

#0. 3 3 mm. 5l5S?fi$ Rm« 2 9 0 0 M P a left 

**^a^#&flnx£n-5. s^#^aix$nfcx^— 

XO. 3 3 + 6 X 0. 3 3 CW.fcoKJSKD'&ib 30 

Snt3-H2X0. 3 3 + 6 X 0. 3 3fCtt. fifiJA 
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&m 1 0%SE/h$ii--5Ci:^ig»^n-5, Sfc. ?a^£ 

s OTecM^r* - 1 *«k«> .s n. ram (cs^ttK » « 

*#*C14:*tT#-BA«. §l3g$a£te. WfBittlO. 3 3 
mmW^i^-fCtt. 0sj*.fc£. 2 9 0 0 MP a^b*tJ2 5 0 
0MPal:ST'«'ht5. 

[0 0 2 1] jft*ttK*«ifisnfcx5 1 -;i/7-f 7*>h 

JiK gltt^f-^n-h^xo. 3 3 + 6X 
0. 3 3©4*tt0»^fiStilLTun6ttttS. ffi* 
©3X7X0. 2 2»#tf?¥5n— K<&. *tJ£T54*tt£ 
i£®t-rzt>(DT"&Z>. *lStf*2Ci$l>T. ffili r^f 
tt5 0 NT'WgKft-ftffitttfj (part load elongation) 
tt. 2. 5NO«I«!li*i:. 5 0 fc \Zt3if 

«^E«©lg»©. JUW^^Oft(C*tT-5»tt (*) 

7*>MciJfiUTaiJ5£;*ns. ry— ^©igsj — 

(uCTtt4 073M4 5 cm) o?«I4n -r-'£ ¥ 
& (i:T«3 0cm) tctt-T&ii52£:§c*U SRn 

fttfefcSj ttt. tS*&»©il!lj£«M*£.fc?>. 3fJ6ft 
£©X^-;U=i- KS:Bf!£©raRa«>2^T?7l<¥C^Jt 

[0 0 2 2] 
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w tt & 4$ a 


2X0.33+6X0.33 


3X7X0.22 HE 




SS 


SS 


tSfe^tf)!!'^ (mm) 


9/1 8 


4. 5/8 


SMS (g/m) 


5. 30 


6. 95 


X£iffi£ (mm) 


1. 185 


1. 585 


<Sffi5 ONewtonTt^SBttft^ 
#tf(part load elongation) (*) 


0. 078 


2. 82 


88S?i?f1ll (Newton) 
3l3^j££Rm (MP a) 

mfO. 2%X'CO 


1652 
2448 
5. 64 

91 


18 20 
22 80 
6. 00 

82* 


WSlffiM. (Newton) 
SI3g££Rm (MP a) 

faZFO. 2%-ecD 


1705 
2527 

K ^ 1 

O . O JL 

90 


19 25 
2412 

83* 


T-*E)ig2* (mm) 


6 


1 4 


3jfift^*>* (Nmm 2 ) 


1010 




3,^ffl*/C*)S (Nmm 2 ) 


1394 




rf/,iC5fcHa9re«ec (MP a) 

zfA!C^9r^?S; (MP a) 
=fMzWSte&t (MP a) 


900 
900 
800 


1000 
1000 
450 



[0 0 2 3] *l*»5«HftT?#*«t5»C. £tttW#CWc 



[0 0 2 4] a2»4 1 + 5»W3-Ki. 4#?£CDj£;fr|5& 

[0 0 2 5] 
«2] 
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( 7 ) 


\ 
I 


«r ft & ^ * 


1X0.38+5X0.38 


1X0.38+5X0.38 

ft * Jte ffi 




S 


s 


$tf)£>JI:£ (mm) 


20 


20 


mm (g/m) 


5. 35 


5. 35 


mmm. (mm) 


1. 16 


1. 16 


ONewton 


0. 070 


0. 061 


5SWflS» (Newton) 
3l3133i£Rm (MP a) 
^WSKftOf (%) 

(Rm<0%) 


170 3 
2497 
6. 69 

90 


16 18 
238 2 I 
3. 25 

8 4 


fi$Kffi?fli (Newton) 
3l»*Rm (MP a) 

WO. 2%-CC0 

(Rm<DJ© 


17 5 5 
2574 
6. 6 7 

90 


17 95 
2645 
1. 7 2 

84 


T-;?<Z>ii5& (mm) 


4 


6 


d;b£ (Nmm 2 ) 


17 24 




(MP a) 
(MP a) 
(MP a) 


1000 
950 
850 


9 50 
9 50 
9 50 



[0 0 2 6] l + 5©fE#ft«n— H©£«*H*tfttfli 
^3. 2 5 %T&0. KWrfAJSIS^ti 

l. 7 2%i;$fg^T^5. ^ntfi^tra^ic, 
SH© 1 + 5 n- h*«6. 6 9 96<fcH-5ii5^#tf£#U 

[0027] hm.moD7,^—)iy^ 

«W#Vttai«fflJllT*arti:. SAcjSiS^X^- )V 40 

WcTFTT* it*:-?**. 
[0 0 2 8] ±C<7)i|*«&^»tt»caoAT. *%t^c75X 

&te0. 0 4mm7iMl. 1 0 mm(D^M^Z$> 0 . jff * 
L<tt0. 1 5mm7iMO. 6 0 mm<Mfc.WlZfo 0 . £S*J 
*J£. 0. 2 0mm71M0. 4 5 mmWilgHt' « 
#ta<0lfll*tt— 8K:ift*©»«^frfia<0. 6 0% W 50 



*.fc£. 4>fc<£t>0. 8 0%Tf. SS5 1. 1%) . V> 
T^XD^-^S^'O. 2 0 7iM0. QO^fflili. 
>K)^#»^0. 1 0 753S0. 9 0 % W^fflOfcCDT'* 
0. BftitRtPJ >W^*r»«^-n^-*tl0. 0 3%6lTi: 

(0. 275^0. 4%ST) . -fr^m. 

•-■yT-Jl/ (fllJAtf, 64%/35. 5%/0. 5%) 
MZ>'(X»1 • MIS • 3 AMU h (#J;Uf . 6 4 %/ 3 5 . 7 
96/0. 3%) «©H*>i$>*=5cltlB©J;3&. ^'A(C 

JI(top flash) $JbOx.Tt><t^o £*l<E><7)Staii&*N;£i> 
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13 14 

*J:OTTtt-^^o»**«**tWfiT#ai:^. 4 [H 3 J 58* n- KOSg 3 *jB6®ffico«6WrBBIT*4. 

%ctO±TttfiJHa«»14(initial adhesion)**®*?" [134] i>53](£>Ii5{f|3DC$=J — K t%*=i— K£<7)#rM] 

[0 0 2 9] *%0^tt. il^^S.^^JffloJ^^^ISI^^ [EI 5 ] Xf-;^- «ttfc#tfffl**7R-rElT 

2 1 5 0 MP a7iM3 5 0 0MP a Rtfcni^ ±<Z>£gT £>3 0 

S 3 5 0 0MPa^BfSSnS<!:tnH i^^Xf- 10 14 X^— ;U^^^^>h 

W>r htt5l»a*»4 0 0 0 MP aST#»$ 1 6 X?-;i/7 >r h 

nftttf^6"T, *M*5I3B*S 2 1 5 OMP a^S(Di 1 8 

-&fctt. H^roxg 1 — Jl/7>r 7^>Httgias6s*9 2 4 2 0 fttfAtt 

0OMPaiT#8$nfatf&?»ftK 2 2 frtfftjjg 

[0H^)fB¥<C»iW] . 2 4 |gl<£>figi£ 

[HI] «Wn— KOSB 1 O*Affi*te<B«0rBBIT& 2 6 JB2(&«« 

2 8 9S3 WfiS« 

[02] KO»2 0)l«B»ttO«WfiIiaT* 



[HI1] [02] [0 3] 




FIG-5 
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^— 9880 r— ;u^;k ^ ^ui/^-ih ^- 87io ^x^xa; 



